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CARDIOVASCULAR 


The Council For Tobacco 

• • 110 EAST 59TH STREET 

NEW YORE, X. Y. 10022: 


First S Second □ 


Bole* January 23, 1973 


1. Nome of Investigator^): (include title and degrees) Duane G, Wenzel, Ph.D. 

Professor and Chairman 

Department of Pharmacology and Toxicology 

2. Institution & 

Address: Department of Pharmacology and Toxicology 

School of Pharmacy 
University of Kansas 
; ^ Lawrence, Kansas 66044 

3. Short Title of Project: Nicotine and Carbon Monoxide on Vascular Lipid Disposition 


A. Proposed Renewol Storting Date: (Anniversary or other) July 1, 1973 
5. Discuss any Important Changes or Additions to Objectives or Specific Aims: 

^ The objectives and l specific aims remain essentially the same* 
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6 . Give a Brief Statement of your Working Hypothesis if altered or modified: 

The working hypothesis has been expanded to include: a) the effects of agents 1 

.produced in vivo from the CO and (or) nicotine; b) the mechanism of increased membrane 
lability; and c) a shift of cellular lipids from dispersed to a globular form, 
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11. Budget (for coming year) _ t t . 
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.vi'^Ajv"'?• Duane G. Wenzel 


principal investigator 

Technical 

Research Assistant 
(Not selected) 



% time 

Amount 

3 mo . 

100% 

$7298 

on 


560 

9 mo . 

10% 

(not reqqes 

12 mo . 

50% 

3600 




' B. Consumable Supplies (list by categories) 

Culture medium, serum, solvents 
' £Vv ; ; chemicals, glassware 

. e,«-' •'— Animals, feed and supplies 


Sub-Total 

$11,458 ' 


1000 

800 


Sub-Total 


■ - C Other Expenses (itemize) 

Travel to meeting of Tissue Culture Association 
Reprints, postage, telephone, books, and journals 


1,800 


300 

150 
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D. Permanent Equipment (itemize) 


Sub-Total 

450 




Still for double distilled water (replacement) 


500 


E. Overhead (15% of A+ B +C) 

J / 15% of $13,708 


Sub-Total 

500 

2.056 

Tota! $16.26 4 
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in applying for a grant have read and found acceptable 
the Council's "Statement of Policy Containing Conditions 
and Terms Under Which'Project Grants Are Made." 


Signature. 



Signature 


Director of Project Duane G, Wenzel ^ 

(9235 864-4/01f i .Telephone 

4m? • 


/he Instil' 


Business Officer of /he Institution Henry L* Snvd eX 

Source: https://www.industrydocuments.i 9 c 1 s^?e(f^cf(?(^fpl0000 Te,e P hone 
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7. Changes or Additions to Experimental: Design and Procedures: (Attach Separate Pages) 


A potentially critical factor in studying the effects of tobacco smoke 
components: on cultured heart cells is that one must consider agents which' produce 
effects in: vitro that are equivalent to hypothetically critical in vivo effects . 
Effects efir substances produced in vivo by CO and (or) nicotine, hot likely to be 
seen in vitro , include: lactic acidosis, free fatty acids, and the catecholamines. 

In addition to CO and nicotine, these agents will now also be tested directly upon 
the cultured cells. Experiments have been conducted to determine the proper concen¬ 
trations of the agents to be tested and factors concerned with their addition. 


A second modification of the experimental design is one of emphasis. In the 
original proposal (Section III A 3b) it was proposed that fat inclusions be studied 
cytochemically via oil red-0 staining. It is now proposed, in accord^ with' the 
hypothesis of Dixon (1970), that one of the earliest signs of a breakdown in normal 
cell metabolism is a shift of intracellular lipids from a dispersed to a globular 
state . Such changes are seen in vessel walls in the pre-atherosclerotic state, 
and in the heart and other organs as a result of diabetes, poisoning by CCI 4 or 
ethanol, malnutrition, and infections. A reproducible method for quantitating 
changes in' globular lipids has already been developed. Concomittant changes in 
phospholipid' is being studied by use of acid hematein sta ini ng. Changes in the 
form of cholesterol within the cell is being studied by polarization microscopy. 


8 . Additional Requirements: 


(see page 2a) 


The only thing requested beyond that anticipated when the project was 
initiated is a new still for preparing glass redistilled water. The present 
‘"still is many years old and is subject to frequent down tine. It is also 
located in an area of high contamination yet is too large to be accomodated 
elsewhere., The sum of $500 Is requested to purchase a small (Kontes) glass 
and teflon still and install it in a more suitable location. 


9. Changes in Personnelwith Biographical Sketches of new Personnel (append) 4 

None 



10. Publications or Papers imPress resulting from the Project or closely related work 



Brenner, G.M. and Wenzel, D.G., Carbon monoxide and cultured rat heart cell's 
Inhibition of cell growth and maintenance of beating rate. Toxicol. Appl. 
Pharmacol. 23, 251-262 (1972). ' - ' . - l 
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Changes or additions to experimental design and procedures (continued) : 

Effects of hypoxia and of nicotine upon the form of intracellular lipid have 
already been evaluated. The secondary agents (lactic acid, free fatty acids, 
and 1 catecholamines) are now being studied. 

A third modification of the experimental design concerns the lability 
of lysosomal and mitochondrial membranes . This approach was initiated 
because of interest in the potential role of lysosomal enzymes in the effects 
of smoking. Earlier studies (Wenzel and Richards, 1970) suggested that 
lysosomal enzymes may be released from the heart during hypoxia and treatment 
with nicotine. Instead of measuring the changes in a given lysosomal enzyme 
(B-glucuroriidase) as had been proposed (Section III B), a modification of the 
method of Gomori (1950) for lysosomal staining, was used to determine the 
lability of the lysosomes. The major difficulty of the method,, namely 
the problem investigators have had in getting reproducible results, was over¬ 
come and! uniform results can now be obtained. This method has been testedi with 
a variety of labilizing and stabilizing agents. These results are currently 
being, prepared for publication. Further studies have been conducted to develop 
a methodi for the measurement of changes in the permeability of the mitochondrial 
membrane. Studies are currently underway to demonstrate the comparative effects 
of labilizers on both lysosomal and mitochondrial membranes of heart muscle and 
endothelial cells. 

As soon as the above studies are completed the effects of the substances 
believed to be secondary factors in the effects of CO and nicotine (lactic 
acid, free fatty acids, and catecholamines) are to be tested for their effects 
on the permeability of lysosomal, and mitochondrial membranes. These effects 
will, in turn, be evaluated in terms of the development of globular lipids and 
cell viability. Once such relationships can be established then potential 
mechanisms related to lipid synthesis and uptake, and to-changes in acid 
mucopolysaccharides, or to lipoprotein lipase, as originally proposed, will be 
tested. 
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Publications or papers in press (continued ): 


Wenzel, D.G. and Brenner, G.M., Carbon monoxide and cultured ia!^ heart cells. 
II. Interaction of carbon monoxide and hypoxia on growth and contractile 
activity. Toxicol. Appl. Pharmacol. 24 : __ (11973) In press. 
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4. 


• Other Sources of Financial Support ; 

List financial support for research from all sources, including own institution, for this and/or related research projects. 




Current 


Title of Project 

Carbon Monoxide and Cultured Heart Cells 


Source 


N1H Environmental Health Sciences 


Pending 


Amount' 


$27,804!? 
$26,063 
$26,391 jj, 
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Duration 


1972- 73 ? 

1973- 74 % 

1974- 75 1 
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None 
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